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(54) Title: SYSTEM AND METHOD FOR ASSESSING MEDICAL RISK 
(57) Abstract 

A system and method tor assessing the medical risk of a 
given outcome for a patient comprises obtaining test data from 
a given patient corresponding to at least one test marker for 
predicting the medical risk of a given outcome and obtaining at 
least one variable relating to the given patient and transforming the 
test data with the variable to produce transformed data for each 
test markers. A database of transformed data from previously 
assessed patients is provided and mean and standard deviation 
values are determined from the database in accordance with the 
actual occurrence of the given outcome for previously a s se s sed 
patients. The transformed data is compared with the mean and 
standard deviation values to assess the likelihood of the given 
outcome for the given patient and the database is updated with the 
actual occurrence for the given patient, whereby the determined 
mean and standard deviation will be adjusted. 
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SYSTEM AND METHOD FOR ASSESSING MEDICAL RISK 

BACKGROUND OF THE INVENTION 

The present invention relates to a system and 
method of assessing the medical risk of a given outcome for 
a given patient, and, in particular to prenatal risk 
evaluation. 

Maternal serum alpha-f etoprotein (MS AFP) screening 
for the detection of fetal abnormalities and abnormal 
pregnancies has been used for over twenty years by 
obstetricians and geneticists. AFP screening is 
particularly applicable to women who conceive over the age 
of 35, a time point at which the incidence of abnormal 
pregnancies and fetal defects increases dramatically. An 
elevation in MSAFP is associated with a number of fetal 
anomalies, including open neural tube defects such as spina 
bifida and anencephaly, congenital nephrosis, and 
gastrointestinal tract abnormalities . 

In : 1^934 , v av>lovr maternal* serum' AFP level was 
reported to bV predict iVe of "fetal chromosomal anbrnal ies as 
well, ; p including the risH; of Dpwn's Syndrome. Since a low 
maternal serum AFP value is; effective in identifying only 
20% of Down's Syndrome affected cases, additional markers 
were sought Vhich could add ftp the predictive valtfe; of -this, 
test. Maternal serum human chorionic gonadotropin ;(hC^) and 
unconjugated estriol (uE3) levels have both been .described 
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, as. providing additional information, useful for estimating 
the probability of v-.f fetal: Down's Syndrome, ^ 

; The evidence that hCG measurements- provide an 

additional prognostic marker of Dowri^ Syndrome risk in 
~ afflicted pregnancies- is ^ considerably stronger ' than^ the 
contribution of unconjugated estriol (uE3) . However, many 
laboratories have incorporated all three tests, AFP, hCG, 
and uE3, for prenatal screening ^ at : high 

1 irisk pregnaricy population^; ^"^j;'vv» vrll. 

: " : " ? ln the - course ^6f rattemptirig^to^optimize the use of 
: , ;MSAFP. testing, -a. number of >; variables^h&ve. been identified 

which ; can ; influence- the -interpretation of AFP results. 
- , Besides developing normative data matched -to the gestational 

: period, since AFP appears in the -maternal .circulation 
j normally with increasing, concentration as pregnancy 
-■i develops, maternal weight, race. sand^diabetic status ,have 
r also been shown to-be -confounding -variables, which ; can alter 
the reference base „by which : ,one judges ^he^x-es^lt to be 
normal , or abnormal.' ;,,This ;;has Tneeessit^ted/rthe establishment 
> of median values .f 02: MSAFE? 7from ; .a normal heal thy pregnancy 
population between 14 and i20 weeks of gestation (EGA) . 
Also, rthe normal variability : of MSAFP.at each week of 
gestation has been evaluated, and .found to span a range of 
2.5, multiples of the -median (MoM) . ; .Once the MoM value from 
the^ MSAFP iis calculated^ ; the influence, of ^maternal weight, 
race >r arid diabetic status on; the MoM /calculation is .... 
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determined, using correction; -factors! iestablished from the 
literature. Therfinal ad justed. MoM. value is interpreted by 
comparison- to : the norma;l database ^ .The clinical 
interpretation ; pf x sfchese, markers is, .dependent on their 
relationship, to .each- other a&; well M as jthe. specimen source 
,■ and EGA. .:.L:.-' " ;.ur:7c..^:.' ' o ••' ■ ■ v ■■• • •" 

The main object of^he^present. invention, is to 
provide an . optimal i and efficient ::approach. ito using the 
markers to -evaluate r.thecon03ined= influence 'df^the numbers 
{AFP, hCG/ 'arid uE3) ;for a specific EGA' arid source . 

Another object is : to provide ari^ interpretative 
report, integrating all of i the test resufcts^within the * 
context of:. the patient.' s present gestational period, weight, 
race, iand diabetic bstatus, when applicable: Placing the AFP 
result oh 1 a ~graphi • normal i^ed to MoM rstnge and ;EGA, further 
facilitate's ^he' : iaterprebati6ri of .the results. > - 
- The :'pr6sefie^i*v6ntibn T all6«s for simple entry of 

data into the system soothat ^allL of the information needed 
to provide' appropriate adjustments to the MoM value, 
including the patienti's age/ weight, race and diabetic 
status, is accessible:' The system allows printing of an 
interpretative letter that includes, in tabular form,, the 
raw data for each of the markers tested, the adjusted MoM 
value ( s) , and • the- probability statistics for Down ■ s Syndrome 
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based on age alone, and age in combination with all prenatal 
markers, entered. t Elevated AFP results are. also quantified 
and, presented , as , an indicator of open neural tube defects. 
The system is able „ to formulate customized statements to 
; aqcompcLny those Result 3y, ciepending upon, the MoM 
calculations ..^ Alpo included, is a graph which shows where 
the patient's marker value fell in relationship to a normal 
pregnjancy^f or _ that particular week^ of gestation. The use of 
both -numerical. and r visual data _ helps tp. convey the findings 
and avoids errors . 



r . Another feature of the present invention is the 
ability to continuously update the reference database and 
median scores for each week of gestation as more normal 
pregnancy results are entered therein. 

A further feature of the invention is the ability 
^tq enter, data relating to the actual outcome and to continue 
to refine and update the, normative database used to 
calculate the median, means and standard deviation values. 

The system uses at least one of three prenatal 
markers: AFP (alpha fetoprotein) , hCG (human chorionic 
gonadotropin) , and uE3 (unconjugated estriol) . The source 
for these tests can be patient's (maternal) serum or 
amniotic fluid. ; The measured values of these markers are 
compared ta the median for that marker, source and 
gestational age.. Corrections are applied for maternal 
weight, race and diabetic status. 
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A further object of the present ' invention is to 
provide validation of the data to achieve a safety critical 
environment for the system ! In accordance with the 
invention, Criteria iand retirements dire set for all of the 
data that 16 bbtti entered tite^us^r ahd ' calculated by the 
system sb as to "pre vent errbts 'iii clata. entry , system 
sof tware 'and' system hardware . ; 

* " The£e arid ' other features arid * advantages of the 
present -invention aril; acrliieveci ' in accordance with th^ 
present invention by a system and method for assessing the 
medical risk of a given outcome lor a' patient with data 
input means receptive o£ test data from a given patient 
corresponding to at least one test marker for predicting the 
medical risk of a given outcome and at least one variable 
relating to the given patient, means for transforming the 
test data with the variable to produce transformed data for 
each test marker, means storing a database of transformed , 
data from previously assessed patients, means for 
determining mean and* standard deviation values from the 
database in accordance with the* acttial occurrence of the 
given outcome for previously assessed patients, means for 
comparing the transformed datk with the mean and standard 
deviation values to assess the likelihood of the givien 
outcome for the given patient', arid means for updating the 
database with the actual occurrence for the 'given "patient, 
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whereby the. determined.raean and .standard, deviation, will be 
adjusted; v ^ c ^^ %! .... j - * : , ? - v , , 

- . The i system; also , pre fereibly has-rmeans for .storing 
; .predeteiniiined.crequirem^ f or risk data comprising, the test 
-data,, the at least-one variable^ thjs >trsui^fprmed the 
rdetermined : raean. and. the - determined, standard .deviation, means 
: f or 'Validating . the . : dat w a when . received, >r .transf prmed and 
determined .with regard : _to the predete : rmined requ^i^ and 
means, for vindicating when t-he. data does : ,nat ; m ?et, the 
requirements. The validating.m^anS: preferably includes 
means f pr checking, the integrity, of, , r the database for each 
comparison with the, . data therein : and .eacl^ update of . the data 
therein, means .for -range checking the test, markers,. , the test 
.data, .and; the transformed data f for, , the : given patient , _ means 
for :. double, qopy comparing, all data received f rop jaLnd r written 
into, the r storing means and ,means s :fox ) maintaining _ an. .archival 
log of , all data changes tq the database . r . _ When, at least two 
markers are used., the systetti , t pref ^irably,.iixcludejs means for 
correlating the comparisons ja£ -jthe trausf ormed data for the 
at least , -£wo , markers. The sy;stem and method also include 
means for . storing, a plural ityvpf . letters, means f.pjr, . 
selecting a . letter based on r the .transformed data for the 
given, patient and .means, for printing the„ selected letter. 

i T ,The^present invention also includes a method of 

validating data input in a system by a user, comprising the 
steps of predefining a set of criteria for all data to be 
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input , storing the set of Criteria; presenting the criteria 
to a user when data is input, comparing the inputted data to 
the stored criteria; and indicating when the 

data doesi: ndt -adhere to the stored criteria; Preferably, a 
set of criteria or 5 -dat^ ! to : Be calculated ts predefined, the 
calculated ^ data : ^is^ cbmpai?ed^ to ; tfie stored criteria aiid an 
'indication 5 -is 1 inade- tfd the usWr : wh4n the . c&l ciliated -data does 
not- aaherfe* ^t^-%Kfe>^3fit^'ria { ; ? ^Th^'-'-us^r is ^plrefe^ably ^ 
permitted 1 to modify 'the- criteria i** Te's'ij'6nse an* — • 
iridicatibri ; of ■ -ti6H^ a^liWeribe! P y 1 1 :i ; - v !i : ■ r * ' 1 v: " 

: ^ Itf "anbthejr' eirfcod : iirferit ' tlie- Invention, a system 
f or ' validating "cikta ' input'by a "user; comprises means storing 
a predefined set of criteria for all data to be input', means 
for presenting the' criteria to a user when data is input, 
meWis for comjp^rihg ; th£ inputted data to'- the stored'"' : 
crit^r'i^V 5 a l nd : 'mfeans* foir' iricli bating tfb the user 'when the data 
does riot : £dherei tb' ttie : stored criteria. The system 
pref erMBly ^m^ri^Ws" mean^ ^ storing a set predefined set 
of criteria f : or 'data: to lie talcillated, means for comparing 
calculated data to 1 the sfebr^d criteria and means for 
indicating to the 5 uder 1 when the calculated data does not 
adhere to the "crite'ria ; In a piref erred embodiment, the 
system further comprises means ' for permitting the user to 
niodify "the" criteriM in response to ah indication of non- 
adherence. 
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These and other features and objects of the 
present invention will be apparent from the following, 
detailed description of the. invention taken, with the 
attached drawings wherein: . .... 4 . . 

BRIEF DESCRIPTION OF THE, DRAWINGS 

Fig. 1 is a block , diagram .of . the v system according 
to the present . invent ion; _and . f - r 

f Fig. 2 is a flow chart x>f .the method according to 
the present invention. _ 




DETAILED DESCRIPTION OF THE INVENTION 

Referring to Fig. 1, the system according to the 
present invention includes a processor 10 capable of writing 
data into a memory 16 and reading data from memoiy . 16 : . as 
demanded- The processor 10 is also connected to an 
input/output circuit 12 which accepts d<ata from a data input 
device including a keyboard, a mouse and/pr a floppy disk 
drive and which outputs data frpm the processor to a display 
11 which includes a monitor and a printer,. 14 whichis 
preferably a dot matrix, laser or ink jet printer. 

In accordance with the invention, elements 10-13 
and 16 can be provided by an Apple Macintosh Plus or later 
computer having two megabytes of RAM, a hard drive including 
at least 20 megabytes of memory, an operating system 
comprising system 6.0 or greater and including system 7. 
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The printer can be any printer of the above-mentioned type 
which' is capable of printing both text and graphics . 

Aribth^f ""part"' of the system is validation circuitry 
15 which interacts with the processor lb to provide a safety 
critical environment for the system. As will be discussed 
hereinafter, the system "arid 'the 'user set up 1 requirements and 
r; criteria for all bf the data that is input by the user 

through data input 13, the data stored in memory 16 as part 
" of th^ database^'Md^he data which is calculated in 

processor 10 in order to carry out the method of the present 
invention- Circuitry for effecting the validation circuit 
15 is disclosed by way ""of 'example in copending U.S. 
application serial number 07/§64,'742 filed October 22, 1992 
arid U.S. application serial number 07/983,489 filed November 
30, 1992/ the iiiscibsures of which are incorporated herein 
by reference. 

The data stored in memory 16 comprises the 
database including patient information, the prenatal test 
results and letters to be used depending upon the test 
results as will Be" described hereinafter. 

The processor 10 evaluates the marker values input 
through data input 13, based on the median score for the 
test, given the test source and the status of the pregnancy. 
These medians use both historical data and those calculated 
from the test results stored in the database. The 
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historical .medians are included. as^ default values which aid 
in the validation of data, as will ,be_d^scribed hereinafter. 

Because of the , importance . of the tests and the 
ability for erxor.s to either present ..the. .indication of a 
. ri r sk r or to indicate a risk when, ther^ is r none, . a safety 
^Fitical environment prpvide^ t-Jie system. . 

, , Fig. 2 shows the flo*^. charts fox, the .operation of 
the system of Fig. 1. ^ _ 

_ , Upon the initial set up of the..system, ; a r 
predefined set of criteria and requirements are loaded into 
memory in step 99 . These , criteria and requirements include 
expected values or range of values for all inputted data and 
calculated data, for example, a measured low and measured 
high value is input info memory 16 ,f or each marker, .used. 
These represent the expected lowest and highest measurements 
for that marker and any attempt to enter a value for that 
marker which is out of the range of thes§ two parameters 
will result in a warning message being displayed on display 
11. 

Tt>e system also stores a normal MpM low and normal 
MoM high value for each marker. These values are used to 
measure the calculated MoM values for each marker to. 
determine whether an error has occurred in the computation 
of the MoM values due to either a software or hardware 
failure. a When the calculated MoM value is outside this 
range, the user is warned of a, possible error on display 11. 
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While the flow' chart shows the inputting of test 
marker "data iri step "100, 4 prior to the input of variables in 
step 101, it is understood that these steps can be reversed. 
The data relating to the tes't marker is input aridi checked 
against the ( range' ~data stored in 1 memory 1"6 fay validation 
circuit 15 . li:' the input test marker data" is outside the 
expected range foir that marker/ the display 11 will indicate 
the failure to meet the requirements* in step 100 so that the 
user must either change the input" data or indicate to the 
system that ttiis "unusual data is acceptable, thereby 
temporarily changing the criteria or requirements of the 
r " i system. 

The same is true for the inputting of variables 
'such as race, weight, age and diabetic status in step 101. 
' ' If "the data is outside the range of valid data stored in 
memory "l 6 and checked by validation circuit 15 in step 2 01, 
display 11 "will" indicate the failure to meet requirements in 
step 3 01 arid ask 1 the user to reevaluate the data input into 
the system. 

Upon accepting the test marker data and input 
variables, the system ttien transforms the test data in step 
102 so it can be used with the database in memory 16. 

Studies have implicated various maternal variables 
as effecting the interpretation of AFP results . Black and 
Asian maternal serum AFP levels are approximately 10% higher 
than Caucasian levels at" the same EGA. Also the levels of 
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v . women with IDDM: (Insulin Dependent "Diabetes Melitis) is 
about 4 0% higher than those of -noh^diabetic • : control 
i patients. It has' also been found that maternal weight 
r effects the 'interpretation 1 of senim AFP levels and it is 
> Ctheref ore desirable to waiter the Mc^b^se^ -on the current 

• :* r *. maternal-- --weight .j± '/sag \ .f'.o ;-^^t~ov/;> ^ri.: *:'*..- 
-,r.?-.? ^ Thus inifche ^trahs forming ~step^l(fe> the t'est 

vx .'^results lare^ .^ the hfilltiple of 

-K- -median is; calculated theref rom and itHe multiple of median is 
r : ; adjusted.. for;;: the* weight, of the: mothea^.:.;^ r 

Tlx'. -? : Median sco^e^ are* usjed to- derive the multiple of 
^ i median for each individual by^;taking ;;the -ratio between the 
j test result and-: a-mediarii valuev,.„ Medians, are classified by 
gestational age of . the if etiis .(EGA);/; the „/ prenatal marker and 
the source of the test. The median can either -be. preset by 
; .. r . the v ,user for each of : tiie markers-rpriit^ean be calculated 
,from ; the .values, in the t ,dat abase >, In 3 any- event , $ the normal 
MoM lowland : high fields >.fpr each, raarke^ :i whieh . are .. stored in 
-c mepory46 0 are used by .the : yali^ati to -validate the 

-median used in- eacL. calculation .i^: step; 202 in .order .to 
determine whether^ar^d error has ^occurred in either system 
software ; of hardware., :\ If the/ user sets -a- median value which 
is outside the normal range, or if the system- calculates a 
1 : median :: yalue which is. outside a normal ; range , the system 

• % /. will-indicate the f allure^ to meet the- requirements .of the 
r-,systenuin step 302 and require the/user,to reprocess the 
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information or , indicate , that . the^ system should use this data 
despite its /possible -error*. 'y :} ' . > ' 

Af ter ,tlie multiple j of median data is calculated 
for each m^ker/j^p^ 16 
. - determines ctfeedmeai^ and standard deviation of. the values 

stored in the database for all previously assessed patients 
for ; each of th^ . raairkers These -calculated mean and standard 
■ deviation valuer . ctr e ; -oompared cto ^predetermined outside range 
• values, in' step s203 cby validation circuitry lfi. to* determine 
if these calculates rvalues 3meet Jv ?the retirements of the 
1 1 system . If th«sy^ do? riotv ; the^ system^ indicates the failure to 
i meet requirements* iir* r stepri 3 r 03 On display 1.1 so that the user 
is informed of the possibility of either a software of- 

• •hardware failure) or that the database itself has become 
v corrupted^ " ~: ■» -j • ■ ' ^- * f j! ~ . 

: ^ : : :, : ^ i if;, th'e^' mean^&d standard- deviation values computed 
by the system :^are -valid; thW^ 'processor 10 : cbmpares r the 
transformed ^est ^data' fi^om step 1 102 with the mean and 
r . .standard deviation ■ valke^ f or^ each marker to detierthine the 
v risk ^factors for ea£h marker.' • The system then correlates 
the risk factors for all - of the test markers in step 105 and 
determines a computed risk for Down's Syndrome and neural 

• tube defects/- '"' - ' • 
A large body of evidence has-been accumulated, 

; associating maternal serum (and ; to a lesser ektent; amniotic 
fluid) AFP levels with ^orne fetal anomalies. i A * high "serum 
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..AFP. level, above the cited normal limit of 2.5 times the 
median for . that EGA. (2 .5 MoM) ^ is associated with an 
v increased risk of:. open neural iui)e (defects. /IJTD) , presumably 
. because the AFP has leaked . through Jth^ ND into the amniotic 
i: . f liiid, .and .eventiiaU^, iptQ, the materrial. bipod stream. 

CpnvejrseJLy , . a low _sjerum AFP level below 50% of the median 
_ _ . score for that BGh (Q*. 5. MoM) , has, been associated with fetal 
Dovm/ s Syndr.pme r and,., less ^strqjrigly ^, to . other;, chromosomal 
^normalities /rr inql^<^ing, some, of v - ,t.he_ other trisomies .. 

Recent work has focused on refining the 
: predictions using a ^- so ^ eva l.¥^ting whether hCG or 

uE3 would make the predictions more sensitive and accurate. 
• The best method, pf. predicting the risk of fetal Down's 
Syndrome may well include perum AFP, hCG, and uE3, with a 
reported detection rate of, 60-77% or greater. . The 
predictive ability for all three markers for other 
chromosomal anomalies is not as well defined, nor is the 
applicability of the tests to non- singleton pregnancies. 

^ The mo^t successful prediction of fetal Down's 
Syndrome, implements a trivariate Gaussian probability 
distribution, to allow for the influence of all three serum 
tests (AFP, hCG, uE3) on the well described risk predicted 
. by maternal age alone. 

As noted hereinbefore, memory 16 also includes a 
database of. letters regarding the results of the prenatal 
screening tests. A plurality of letters are present, with 
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each having a preriat^l' marker range associated with the 
entered text. One marker is "used as the criterion for 
choosing' which Tiett^r to i^end arid the specific Value of that 
markefr bbtaiii&d froth the ^tran^f drmWd test data : in stiep 102 
is iiisfed tb' se lect* tiie particular 'tj^pe of letter generated by 
the system. in each! case, hb matter which ietteftr is 
selected lay the' system, each 1 fe'ttet' includes listing of 
ail of the " ifiput J t£5t : --"irtai:fcer ; 'da'taY^kll^'df 1 "the input 1 
variables, the 'Calculated 'mean aricL standard deviation 
values , the median ' value" used / 

The letter also includes graphical" data showing 
the graphs for each 6i the markers and where the data for 
each marker for the given patient ; falls on that graph. 

Another important aspect of the present invention 
is the incorporation* of follow- up data in step 107. After 
the outcome of the pregnancy is known, information on 
pregnancy outcome is input into the system to test the 
accuracy : of tlie" predictions and to refin£ the' median and 
mean and standard deviation values which are determined by 
the system. 

Another feature ' of the data validation circuitry 
15 Used by the present invention is the maintaining of an 
activity and transaction log for the system'. iside from the 
data kept in the database of memory 16, validation circuit 
15 maintains a listing of all dkta input into the system 



W0 94/274SG i: 



PCT/US94/04690 



16 

each day incl t uding.^ information relating to the specific user 

who . input . data . . .. . ~ - ■ 

The, validation ^ circifitry .15, also provides a quick 
check on i% the system d«atabas^. , r Jt,,sc^s all of the files and 
important ,f ile relationship in ; the database .in memory 16 to 
make sure .that v the . data. 4 s intact . ; .Specifically , the 
, ; circuitry ; ; ch^ck database . to .$ee ^ if . the. dat.a, -meets the 

requirements. . and , cijit^r.ia fpr the d^jta for. ejach test marker 
and inputted variable. Validating includes checking the 
integrity of the database for each comparison with the data 
therein and each update of the data therein, range checking 
the test markers, the test data and the transformed data for 
the given patient, double copy comparing all data received 
from the database and written therein and maintaining an 
archival log of all data changes to the database. 

The processor 10 also has the ability to permit 
the exchange of data between one system and another through 
the I/O 12 . The data exchange is implemented by a merge and 
extract function where data can be extracted from one 
database and placed on a storage median such as a floppy 
disk and input via data input 13 to the system. The 
receiving database then merges the extracted data from the 
storage median into memory 16. 

Data that can be merged and extracted includes 
patient data and median data. Patient data is extracted by 
selecting individual patients in the existing database and 
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copying their data to an extraction: file. ^Median data 
differs from the patient data in that only : contains enough 
information' to" calculate a set of medians. 

' - ft will be appreciated that the instant ■ 
specif icatibrf'cincJ claims ais-^It "fo£th* J 'by way of example and 
il lustratt i'ori aiiid not 1 imitation 7 aiid" t!hat vdrioiis 
modif ic^tioiiW a!nd "changes may ;1 B& made without departing from 
: the' ispirit' strict scdpe df fcli£ present ^inv£n£ioii r i i; j 
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What is claimed, is: 

1- A system for assessing : the medical risk of a given 
outcojme for a patient, comprising: 

data input means receptive, of. test data from a 
given patient corresponding to at least one test marker for 
Py ed i9tiiig the medical risjc of a given outcome and at least 
one variably .rejati-ng to the given patient; 

_ v-rnr. l ??§ in ? ; f ? r - ( ? r ^5 LS .?°? Tnin 9 the test data with the 

variable to produce .transformed data, for each test marker; 

means storing a database of transformed data from 
previously assessed patients; 

means for determining mean and standard deviation 
values from the database in accordance with the actual 
occurrence of the given outcome for previously assessed 
patients; 

means for comparing the transformed data with the 
mean and standard deviation values to assess the likelihood 
of the given outcome for the given patient; and 

means for updating the database with the actual 
occurrence for the given patient, whereby the determined 
mean and standard deviation will be adjusted. 

2. The system according to claim 1, further 
comprising means for storing predetermined requirements for 
risk data comprising the test data, the at least one 
variable, the transformed data, the determined mean and the 
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determined standard deviation, means for validating the data 
when received/ transformed and determined with regard to the 
predetermined requirements and means for indicating when the 
data does not meet"' the 1 requirements'.* 1 

3. " The * systeftt according to claim 2, wherein the 
validating means comprises means for" checking the integrity 
6f tlie database "Eor each' comparison witti the data therein 
arid each update of the data therein. 

4 . The system according to claim 2 , wherein the 
validating means comprises means for range checking the test 
markers/ the test data and the transformed data for the t 
given patient . 

5. The system according to claim 2, wherein the 
validating means comprises means for double copy comparing 
all data received from and written into the storing means. 

6 . The system according to claim 2 , wherein the 
validating means comprises means for maintaining an archival 
log of all data changes to the database. 

7. The system according to claim 1, for use in 
accessing prenatal risks, wherein the test markers include 
at least one selected from AFP, hCG and uE3 . 
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8. . The ; system .according £c>^claiiri .7, wherein the 
variables . include at least. .one. selected, from age,, race, 
weight .and., .diaJbetic status - % . v „ >r . . .. 

T i; - - 9 > . p The ^systein^M at least 

two markers are, used. ai^d. further^ comprising. means v for 
correcting, the. comparisons of the . r ^.zja^is formed data for the 
at least;. ^.ty^o .markers-.. _ r • . t , vo .... 



10. The system according to claim 1, further 
comprising meaps for storing a plurality of letters, means 
f oi*, ..selecting, a letter based on the ..transformed data for the 
; .given patiept and., means for printing the. selected letter. 

r .11:.. . A method for assessing the medical risk of a given 
outpome for a patient, comprising the, steps of: 

obtaining test data from a given patient 
corresponding to at ? least, one test marker for predicting the 
medical risk of a given outcome; 

obtaining a J: Je^ast^ one ; variable relating to the 
given patient ^transf ojnping ( the test data with the 
variable to, produce f^ansfprraed data for each test marker; 

providing a database of transformed data from 
previously assessed patients; 
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determining mean and* standard deviation values 
from the database in accbrd^Ace with the actual occurrence 
of the given outcome for previously assessed patient's; 

comparing the transformed data . with the mean and 
standard ' 'deviation values to kfcsess the likelihood of the 
given but coirie^ J fbr' r the^ giveh patierity andr - ' - • 

lipd&ti^'the database' "With the' actual occurrence 
for the given patient, whereby the' detfermined u me^n and 
standard deviation will be adjusted. 

12. The met 

comprising providing predetermined refinements for risk 
data comprising th£ test data,' the at least one variable, 
the transformed data, the determined mean and the determined 
standard deviation; ' mearisi for validating the data when 
received, transformed / and determined with regaird to" the 
predLetermined retirements and' means for indicating when the 
data does ' no^ meet the requirements 1 " "* . 

: 13\ ~The metkfcd afecordihg to claim 12', wherein the step 
of ; validating comprises' checking of the 

database for each comparison with the! data ' therein and each 
update of the data therein. 
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.-1-4. - The method- according, to--claim~12 , wherein the step 
of validating; comprises.' range: checking the:, test markers , the 
tes t data ' and: the .transformed "data for- the? given patient . 

15. The method according to claim 12, wherein the step 
n iof ,.val idating comprises -double 6dpy 1 comparing ! all data 

received from the 'database and '-written! -therein. 

• .J.";; : ' r '.r, "icri ^ : y.>\ + \v:x:i t^j . , v;ni:ni;lobs~iq 

16. The method according to claim 12, wherein 1 the step 
of validating comprises, maintaining ran- archival log of all 

• data changes to, the ^database . r - ?tw; 

„ . 17. The. method according tt) cclaimrll, for use in 
accessing prenatal risk, wherein the test v markers Include at 
, vleast one selected from, AFP ',: hCG >an«i;iuE3^ :. : 

18. The method according to claim 17, wherein the 
variables include? at. least: one.: ;sele<^,t^d from age, race, 
weight and diabeticjjstatus ^ ^ r r; . rseb i •;; ;;rr : .; ■•: 

..-19 . The method; according, to claim,: 1 , wherein at least 
two markers are used and further comprising correlating the 
comparisons of the transformed data for the at least two 
markers./; . _ , 
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20. t The, method, according to claim 11, further 
comprising storing t a -plurality of letters; selecting a 
letter based ■ on. the., trarisf ormed . data : for the given patient 
and printing the selected letter. 

c 21. A methodcpf validating ; data;,input c in J a system by a 
user, comprising; jfche steps QiUl:*-*A. v v :jj : • L- •■,..*£ :; 

predefining a set of criteria for all data to be 

.^lnpUt;;— ,;/..; r- !( -tj;;" ■ .< . S. , - V:^?::"; ■ r - r "[ . -J -■*. 

v.c : ; . : storing sthe: ^set of criteria;' '^ :r -- " c ^' v ' 

presenting the criteria tb ; a use^ 'whsn data is 

input ; 

~; compiiT^ifeg «JL5ier inputted data^to the stored 
.: criteria and v: -vi? :.-..•■-? , ; •••>•' - . .; '> " f i • . 

indicating ! tb the .user^when the- data d6es "hot 
adhere to the stored criteria. 

. 22 ; . .The method" according- to claim 2 1, further 
comprising predefining a set of criteria for datarto "be 
calculated, comparing calculated data to the stored criteria 
and indicating to' the us^rowhen the { calculated-' data does not 
adhere vto the criteria. ; t ^ : i- ; 

23. The method according to claim 21, further^- 
comprising permitting the user to modify the criteria in 
response to an indication of non - adherence . 
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24. A system for .validating data input by a user, 

i 

comprising : \ 

means storihgra predefined set of criteria for all 

i i 

data to be input ; j \ \ 

means for presenting the criteria to a user when 

data is input; * | 

! "* 

means for comparing the inputted data to the 

stored criteria; and_ < 

means for indicating to the user when the date* 

does-'not adhere to the stored criteria. \ • 

'} i " t_ :J , ; 5 

V. : \ ! i - \ 

25. The system according to claim 24, further 

comprising means for storing a set predefined set of 
criteria for data to be calculated, means for comparing 
calculated data to the stored criteria and means for 
indicating to the user when the calculated data^dpes not 
adhere to the criteria. 

26. The system according to' claim 24, further 
comprising means for permitting the user; to modify the ; 
crit^r^a in response to an indication of non-adherence. 
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